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Nowadays, mobile phones (MPs) have diffused into many areas of our lives, and become an integral part of our lives due to their many functions. MPs are mainly used for accessing information, participating in social networks, increasing social interactions, planning and organizing work, access to e-mails, shopping and playing games. 1 Besides their occupational and social benefits, excessive use of MPs may lead to psycho-social problems such as irritability, increased anxiety level, depressive symptoms, social withdrawal and decreased academic and occupational success. 1 Nomophobia is described as an intense discomfort and anxiety caused by being out of contact with MPs. Loss of contact with MPs can easily increase the level of anxiety in some individuals, since it may also mean difficulty in reaching family members, friends and health services while confronting with an emergency situation. 2 The prevalence of nomophonia is reported as 42% in Turkish college students 3 and 73 % in Turkish high school students. 4 The research conducted on the general population in the UK revealed that the frequency of nomophobia was % 53. 5 Metacognition may be an important factor for nomophobia as well as many psychiatric and addiction problems. Metacognition is defined as a skill that provides observation and control over thoughts and has the function of correcting cognitive distortions. 6 It was revealed that low metacognitive skills may increase anxiety levels, 6 addiction problems 7 and decrease self-esteem levels. 8 Low selfesteem levels, 9 and anxiety disorders such as panic disorder 10 and social phobia 11 have been reported to increase the risk of nomophobia.
When it is taken into consideration that social isolation increases MP addiction, 12 alexithymia may be associated with problematic use of MPs and nomophobia. Alexithymia is defined as a personality structure that is characterized by inability to recognize and verbalize emotions, difficulty in using empathy and excessive externally-oriented thinking. 13 Individuals with alexithymia experience significant problems in interpersonal relationships and social interaction due to the inabilities in recognizing emotions and empathizing. 14, 15 It was reported that social isolation that is seen in individuals with alexithymia may increase the risk of technology and internet addiction. 16 We suggest that these type of deficits may also trigger the problem of overuse of MPs. Additionally, it was reported that impulsivity increases the likelihood of overuse of the MPs 17 and impulsive behaviors can be seen frequently in alexithymic individuals. 18 In light of this data we hypothesized that participants with alexithymia characteristics and high metacognitive problems would have increased risk of nomophobia. In order to test this hypothesis, the aim of this study was to investigate the association between alexitymia levels, metacognitive problems and the development of nomophobia in a group of Turkish adolescents.
Method

Procedure and Participants
One thousand eight hundred and seventeen participants (n = 972 54% female, n = 835 46% male) studying in six different high schools (two in Istanbul and four in Samsun) and aged between 14 and 17 were included in this cross-sectional study. The mean age of the participants was 15.42 (SD: 1.12) for females and 15.42 (SD: 1.08) for males. The study was conducted in two separate provinces (Istanbul and Samsun) in order to increase the sample size and reduce the effect of regional differences on the results. The high schools were selected according to the permissions obtained from Istanbul and Samsun Provincial Directorates of National Education. Random sampling method was used to include participants in the study. Participants fulfilled the scales under the supervision of a researcher in their classrooms. According to the information received from the families, adolescents with intellectual disability or a neurodevelopmental disorder, with a history of psychopharmacologic and/or psychotherapeutic treatment, with a history of chronic medical disease and with poor literacy were excluded from the study. The aim of the present study and procedure were explained in detail to the participants and their families and verbal and written informed consents were taken. The study was approved the by Clinical Research Ethics Committee (Issue: 29/08/2017-55253).
Instruments
Socio-demographic Data Form:
The adolescents and their parents were asked to fulfill the socio-demographic data form in order to get information about participants' age, gender, class, school, income status of the families, medical and psychotherapeutic history.
The Nomophobia Questionnaire (NMP-Q):
The NMP-Q was developed by Yildirim and Correia 19 to measure nomophobia. The NMP-Q has 20 items, and all items are rated using a 7-point Likert scale ranging from 1 (strongly disagree) to 7 (strongly agree). The scores obtained from the scale can be between 20 and 140. Scores ≤ 20 indicate absence of nomophobia. Scores between 21 and 59, Nomophobia, Alexithymia and Metacognitive Problems in Adolescents between 60 and 99, and ≥ 100 indicate mild, moderate and severe nomophobia; respectively. The scale has four dimensions: (1) not being able to access information, (2) not being able to communicate, (3) losing connectedness and (4) giving up convenience. The Cronbach alpha value of the Turkish scale was 0.92, and its four factors were 0.94, 0.90, 0.74, and 0.91, respectively. 3
The Twenty-Item Toronto Alexithymia Scale (TAS-20)
: TAS-20 is a self-report scale was developed by Bagby et al. 20, 21 to measure the dimensions of alexithymia. All items are rated using a 5-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree). TAS-20 has three sub-scales: (TAS-1) difficulty in identifying feelings, (TAS-2) difficulty in describing feelings, (TAS-3) externallyoriented thinking. The scores obtained from the scale can be between 20 and 100. The scores ≥59 on indicate alexithymia. The validity and reliability study of the Turkish version of TAS-20 was conducted by Gulec et al. 22 For adolescents ≥15 years old, the Cronbach alpha value for the scale was 0.85, and the Cronbach alpha values of the three sub-scales were 0.85, 0.77 and 0.55, respectively. It was reported the psychometric properties of Turkish TAS-20 were acceptable for this age group. 16 The Metacognition Questionnaire for Children and Adolescents (MCQ-C): MCQ-C consists of 24 items rated using a 4-point Likert scale ranging from one to four. It has four factors;
(1) positive beliefs about worry, (2) negative beliefs about worry, (3) superstitious, punishment and responsibility beliefs and (4) cognitive monitoring. 23 The Cronbach alpha value of Turkish MCQ-C was 0.73. 24 The scores obtained from the scale range from 24 to 96. The high scores on the scale indicate high metacognitive errors.
Statistical Analysis
The data were analyzed by using SPSS 23 programme for Windows. Kolmogorov smirnov test revealed that the data was normally distributed (p>0.05). Frequency and mean values were calculated. Categorical variables were analyzed by chi-square test and numerical variables were analyzed by independent sample t test. A preliminary power analysis was performed in order to evaluate the required sample size, and type-I and type-II errors were accepted at 0.05 and 20% levels, respectively. Pearson-product moments correlation test was used to analyze the correlations between the scores of scales. The predictive effects of gender, and the MCQ-C and TAS-20 scores were assessed by multivariate linear regression analysis. The cronbach's alpha values were calculated for all scales for internal consistency. Statistical significance level was accepted at p <0.05 and p <0.001.
Results
A total of 1867 adolescents, 997 female and 870 male, were included in the study. Twentytwo of the participants, who stated that they do not use MPs, were excluded from the study. Twenty-eight, of the participants who did not fulfill the scales properly were not included in the statistical analysis. As a result, statistical analyzes were performed on 1817 participants (n = 972 54% female, n = 835 46% male). Preliminary power analysis indicated that, the minimum required number of both male and female groups was 552, and our sample size was acceptable for statistical analysis. The mean age of the participants was 15.42 (SD: 1.12) for females and 15.42 (SD: 1.08) for males. The Cronbach's alpha values for NMP-Q, TAS-20 and MCQ-C were, 0.810, 0.727, and 0.755; respectively. The Cronbach's alpha values indicated acceptable internal consistency for all scales.
According to the scores on NMP-Q the rates of severe, moderate and mild nomophobia were 14 % (n=133) % 50 (n=489) and % 35 (n=347) in females. These ratios in males were found as 10% (n = 84), 44% (n = 367) and 45% (n = 383), respectively. A total of 4 participants (3 females and 1 male; both <%1), were found to be "no nomophobic". Nomophobia, alexithymia and metacognitive problems were significantly higher in females than males (p <0.001). Statistical comparison of NMP-Q, TAS-20, MCQ-C scores of females and males is presented in Table I .
There was a weak correlation between NMP-Q and TAS-20 (r = 0.227), a moderate correlation between NMP-Q and MCQ-C (r = 0.318), a moderate correlation between TAS-20 and MCQ-C (r = 0.383) (p <0.001). Correlation analysis results were presented in Table II. Alexithymia levels, metacognitive problems, and gender significantly predicted the nomophobia when NMP-Q score was a dependent variable (p<0.001). The results of the regression analysis is presented in Table III .
Discussion
This study was conducted on 1817 high school students studying in İstanbul and Samsun. Our results showed that metacognitive problems and alexithymia characteristics were associated with nomophobia. In addition, rate of nomophobia was significantly higher in females than males. Although there has been an increasing interest in nomophobia in the literature, the number of studies still remains limited. In previous studies it was reported that metacognitive problems 25 and alexithymia characteristics 26, 16 were related to internet and technology addiction. To the best of our knowledge, this study is the first to focus on the relationship between alexithymia, metacognitive problems and nomophobia.
Considering that the problem of nomophobia in adolescents is more frequent than in other age groups, 9 we suggest that the results of this study may give significant contributions to the literature.
Alexithymia is a characteristic related to individuals' inabilities in identifying and expressing emotions and weak skills in using empathy. 27, 14 Because of such issues, individuals with alexithymia may experience significant problems in social interaction. 16 It should be taken into consideration that adolescents use MPs frequently for social interaction. For adolescents with alexithymic characteristics, involving in social interaction behind a screen can be a less anxious way than face-to-face communication. Therefore, being out of MP contact may lead to intense anxiety and stress in adolescents with alexithymia due to poor social skills. In addition, the relationship between alexithymia and impulsivity has been reported. 28, 29 Individuals with impulsive personality may use technological devices like MPs for entertainment purposes such as playing games, watching movies, listening to music for pleasure. 30, 17 Our results indicate that alexithymia increase the risk of nomophobia development in adolescents. This may be due to the tendency of getting pleasure from MPs and difficulty of controlling the time spent with MPs, because of increased impulsivity in alexithymic adolescents.
Metacognition manages the cognitive system and emotions related to the cognitions. 31 Good metacognitive skills have protective effects on anxiety disorders, 32 and behavioral addictions. 7 When individuals lose contact with MPs, they can have certain thoughts like "I will lose my contact with my friends", " My boredom will not stop if I can not reach my mobile phone", "In a situation of an illness or emergency, I will not be able to reach my family or friends", "I will lose my connection to the internet, I will not be able to reach the information I need and lose control concerning my assignments.". These automatic thoughts may increase the anxiety and stress levels. Since good metacognitive skills allow the ability to control and correct cognitive errors, they can also provide the management of anxiety and stress caused by these thoughts. Poor metacognitive skills can trigger the development of nomophobia because the individuals may not be able to regulate their anxiety and stress related to automatic thoughts about losing contact with MPs.
Our results indicate that gender significantly predict nomophobia and nomophobia levels are higher in female adolescents than males. The research conducted on college students in Turkey revealed that severity of nomophobia was higher in females compared to males. 3 Our research was conducted on high school students, and our results are consistent with the results of the study done by Yildirim et al. 3 This result may be related to the widespread use of MPs for social communication purposes. It was shown that females are more likely to use MPs with the purpose of social interaction than males. 33 In conclusion, the results of the study indicate that alexithymia levels and metacognitive characteristics are related to the development of nomophobia in adolescents. Because of the social skill problems in alexithymia, adolescents with this problem may prefer to use MPs for social interaction. Moreover, the alexithymics may not have control over the time spent on the MP due to their impulsive characteristics. Thus, alexithymia may increase the risk of nomophobia. Metacognitive problems may contribute to the development of nomophobia due to the problem of regulating cognitive errors that arise from losing contact with MPs.
In the adolescents who problematically use MPs and experience nomophobia, a detailed examination of cognitive processes related to this issue, and therapeutic interventions which aim to improve the metacognitive skills may increase the therapeutic success. Additionally, attempts for improving the social skills and the ability of emotional expression and using empathy in adolescents with alexithymic personality traits may prevent the nomophobia development.
The cross-sectional nature of our study limits our ability to evaluate the causality and effect. Longitudinal studies may help to better understand the influence of alexithymia and metacognitive errors on the nomophobia development. The reliability and validity study of the NMP-Q has been conducted on college students. The psychometric properties of the NMP-Q have not been investigated for adolescents under 17 years old. This is a limitation of this study. The strength of our study is the sample size. This study has the largest sample size when compared to the previous research in the international literature about the associations between nomophobia and mental health among adolescent population. Additionally, it should be kept in mind that this study is the first one that examines the relationship between nomophobia, alexithymia and metacognition skills, and we suggest that the results of this study will guide other researchers for further studies.
